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Decks are the location of many occupant deaths and injuries, many due to structural deficiencies
such as inadguate connections of ledger boards, guards and posts. This code provides various
prescriptive, or cookbook, methods of complying with the code requirements, that are typically
conservative because of the unknown, specific project conditions. It also mitandividually
engineeredlesigns that take advantage of all specific project conditions, as well as alternate
generic designs that are based on the UDC loads, materials and methods of design. These
generic methods can include tables, calculators, ggi@hd other tools. Their limitations must

also be followed. In some cases, these limitations will be more restrictive than that UDC, but are
necessary for the overall desigtasperform properly With proper documentation, conservative
substitutionsor engineered substitutiomsay be allowed. In other cases, these alternate generic
designs may differ from the UDC for issues that are not related to the need for the overall design
to work. In such cases, per SPS 320.01, the UDC provisions would benitmeimiand

maximum enforced provisions.

Appendi x B provides an acceptable method of
based on the 2012 American Wood Coutmstndard Design for Code Acceptance 6 (D®M
Prescriptive Residential Véd Deck Construction Guide. Note that D64s based on the 2012
International Residential Code. Appendix C of the UDC provides supplementary acceptable
methods of designing a deck.

Designs based on DCGAare also acceptable.

Following is Appendix B ith commentary intseaded falicized text.
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SECTION 1: GENERAL REQUIREMENTS

1.AI'l lumber, including for

decki ng, mu sbhouglbshr/lagh, e ssur el p
hemlock/fir, spruce/pine/fir (SPR)y southern pine, of grade #2 or better + unless a naturally durable species
such as a western red cedar is used. LumberThen cont ac
lumber must be identified by the grade mark of, or certificatespfantion issued by, a professional
|l umberigrading or

i nevpvaalsaog)on bureau or agency (
treated |l umber is rated for

Note: Not al | ground contact. See Tabl
See SP82110 of the UDC Commentary for additional information on treated lumber.
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LEGEND
A Frost Footing
B Concrete Pier
C Post Base Connector
D Drop Beam
E Existing House Floor
F Flashing
G 1/2" Lag Bolt w/Washers
H Ledger Board
I Blocking
J  Joist
K Decking
L Rim Joist
M 4x4 Rail Post
N 92x2 Baluster
O Guard Rail
P Rail Top Cap
2Woodiplastic composites must bear a | abel i ndicating
ASTM D7032.
Note:tWood1 pl ast i ¢ mataiasronposédofswoad fibers or powder that is bound with plastic and used typically
as deckingand elements of a guard or handrail.
Note:tWhen using a woodiplastic composite, exercise caution as some
capabilites as theiequivalent wood sizes.
3. Nails must be threaded, which includes ringishanke
Note:A 1/ 8 i_.nch pi I_ot hole is r gco_mmend.ed. for all toeilnailing |l ocat
Although not specifically required by the UDC stinequirement is included to address smeoth
shanked nails Abacking outo of wood due to mo
4. Al'l fasteners must be galvanized steel, stainless ste
5 Throughout t hi s idneeterdaite antd lag stréw® aré specifieduvmious connections.
Edge disance and spacing requirements are based on W2 h1T di a met e rgerfoasnallecher s . | f |
fasteners are spdieid, edge distance and spacing need to be adjusted.
6.Carrioalgtest bmay be substituted where throughibolts are s
bolt head.
Note: Carri ageibolt washers have square hol es.
7. Hardware, including joist hangers or post anchors, must be galvanized steel withric85 ofizinc per square
foot (GI185 coating), or stainless steel All fasteners
as the
hardware. All hardware must be installed in accordance with any instructions from the manufacturer.
Note: For galvanized steel, look for product lines such as 3Zhiaxiple Zinc; or 2Gold Coat.
Note: Galvanized steel is not compatible with stainless steel, which can result in rapid corrosion and structural failure.
Note: Hardware and fasteners that bemeath a hot tub which useswsaltat er di si nfection should be stain
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Although the UDC does not require corrosion protection of connectors, the manufacturers of such
connectors and treated wood typically have eedforceable requirements for connectasedin
exterior environments and with treated wood.
8. Every deck must have an electrical outlet along the perimeter of the deck andévtfert of the floor in

accordince with NEC section 210.52(E)(3). See &8RS 316f the Wisconsin Administrative Code for

requirements about installing electrical wiring.

9. A deck constructed in accordance with these standards is not approved for concentrated loads that exceed 40

pouds per square foot (psf), such as from privacy screens
mul tiplerl
| evel decks, or from snowidrift | oads or slidinglisnow

Note: See Appendix C for feates of a deck which are somewhat uncommon or which have more complexity than is addressed
in this Appendix + such as design values for joists consisting of western cedar or red pine, framing details around chimneys
and bay windows, or ledger boards fortaiep | at eT connected wood floor trusses. Appendi x
mat erial, such as moreidetailed specifications for fasteners.

10.Specifications for fasteners and hardwakk nails must meet the requirements of ASTM F1667. Wood
screws must meet theequirements of ANSI/ASME B18.6.1. Bolts and lag screws must meet the
requirements of ANSI/ ASME B18.2.1.

Fasteners to be hotidipped gal vani 3tandardmust meet t he
SpecificationfoZ i nc Coat i ng onaHdSteel Brdwarg,Class D forfasteners 3/8iameter
and smaller or Class C ftasteners with diameters over 3/8

Fasteners other than nails and timber rivets may consist of mechanicallyeleposizc i nc1 coat ed st e
with coatng weights in accordance with ASTBBK95, Class 55, minimum.

Hardware to be hotidipped pr i oStandard Spedfitatonforat i on must
Steel SheefZinc 1 Coat ed ( Gal vani Aédpy@adovdanenddalred) by the Hotd
Process G1T 185 Hardward to bbwgo.t T di pped gal vanized after fabricatdi
Speci ficati on Géwamized] Coatings prHrort ahdstegl Products.

11.Safety glazing at decks shall be in accordance with the safety glazing requirements of the Uniform
Dwelling Coce (UDC).

SeeSPS321.05(3)of the UDCfor safety glazing requirementsr glazing adjacent to

doors, tubs and stairs

Be aware of SPS 321.03(6)(f) that requires any path under a deck from the discharge of an egress

window to have a minimum headroom heighB6" by 36" wide for no more than 15 till free of
the deck

SECTION 2: FOOTINGS, AND POST CONNECTIONS

Footings must comply with all of the following:
1. Concrete must be used and must have a minimum compressive strength of 3,000 pounds perlsquare inc
2. Footing size and thickness must be in accordance with Table 1. (See sections 4 and 5 for determining
post spacing and joist length.)
3. Post attachments must be in accordance with Figure 1 except expansion anchors are also permitted + and
any instructims from the manufacturer of the anchor must be followed.

Adhesive anchors may also be used.

4. Post anchors must include a 1TinchTiminimum base pla
If treated lumber is used (as the UDC requires for exterior decks), theBR#&321.10(2)(f),of
the UDC,an elevated post base is not required.
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5. Eachpostmustbedri rectly over the middle onelthird of a f
6. Footings must bear on solid ground below the frost penetration level or at least 48 inches below finished
grade, whichever is deeper. Bearing onto unprepared fill material, organic soil, alluvial soif @&
prohibited The bearing capacity of the soil is presumed to be at least 2000 pounds per square foot (psf), and
must be verified by a building inspector prior to placement of concrete.
7. |If the edge of a deck footing is closer than 5 feet to aniegistouse wall, the footing must bear at the
same elevation as the existing footing for that wall.
This requirement addresses the lateral soil loads that deck footing may impose on an adjacent
foundation wall. Note also that backfill material adjacentato existing dwelling may not have
been properly compactedter being previously disturbed
8. Construction of footings over utility lines or any service pipe is prohibited.
Note: Call the utility provider before digging.

Table 1 123
FOOTING SIZE (In Inches) "’
Post Spacing (Measured Center to Center)

Joist Length 4 5' 6' T 8' 9' 10 171 12 13 14
Corner Footing 8 9 10 11 11 12 12 13 14 14 15

6' |Intermediate Footing 10 11 12 13 14 15 15 16 17 17 18
Footing Thickness 6 6 6 6 6 6 6 6 6 6 8
Corner Footing 9 10 11 11 12 13 13 14 15 15 16

7' |Intermediate Footing 11 12 13 14 15 16 17 17 18 19 19
Footing Thickness 6 6 6 6 6 6 6 6 8 8 8
Corner Footing 10 10 11 12 13 14 14 15 15 16 17

8' |Intermediate Footing 12 13 14 15 16 17 18 19 19 20 21
Footing Thickness 6 6 6 6 6 6 8 8 8 8 8
Corner Footing 10 11 12 13 14 14 15 16 16 17 18

9' |Intermediate Footing 12 14 15 16 17 18 19 20 20 21 22
Footing Thickness 6 6 6 6 6 8 8 8 8 8 8
CornerFooting 10 12 12 13 14 15 16 16 17 18 18

10" |Intermediate Footing 13 14 15 17 18 19 20 21 21 22 23
Footing Thickness 6 6 6 6 8 8 8 8 8 8 10
Corner Footing 11 12 13 14 15 16 16 17 18 19 19

11' |Intermediate Footing 13 15 16 17 19 20 21 22 22 23 24
Footing Thickness 6 6 6 6 8 8 8 8 8 10 10
Corner Footing 11 12 14 15 15 16 17 18 19 19 20

12" |Intermediate Footing 14 15 17 18 19 20 21 22 23 24 25
Footing Thickness 6 6 6 8 8 8 8 8 10 10 10
Corner Footing 12 13 14 15 16 17 | 18 19 19 20 21

13' |Intermediate Footing 14 16 17 19 20 21 22 23 24 25 26
Footing Thickness 6 6 6 8 8 8 8 10 10 10 10
Corner Footing 12 13 15 16 17 18 18 19 20 21 22

14" |Intermediate Footing 15 17 18 19 21 22 23 24 25 26 27
Footing Thickness 6 6 8 8 8 8 10 10 10 10 10
Corner Footing 12 14 15 16 17 18 19 20 21 22 22

15' |Intermediate Footing 15 17 19 20 21 23 24 25 26 27 28
Footing Thickness 6 6 8 8 8 10 10 10 10 10 12
Corner Footing 13 14 15 17 18 19 20 20 21 22 23

16' [Intermediate Footing 16 18 19 21 22 23 25 26 27 28 29
Footing Thickness 6 8 8 8 8 10 10 10 10 12 12

lAII footing sizes are base diamet%rs
2
2For square footings, insert the diameter (d) into the following formu{éd/2) x_ ). This number will give you the square
dimensionandmust be rounded up to the nearest inch.

3Joist length is the joist span plus any overhang beyond a beam. See section 5.4.
Per Figure 3, this table and Tables 3A & 3B are intended for decks with a single joist span
bearing on the beam(s). Free standdegks with three or more beams or ledgepported decks
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with two or more beams are not addressed by this design giideCounty of Fairfax in Virginia
(http://www.fairfaxcainty.gov/dpwes/publications/decks/details) pdfiers an acceptable deck
design guide that includes mudijtist spans. Wisconsin UDC requirements would also need to be

followed.

Figure 1
FOOTINGS
—— — N 12" diameter ——
t base
pre—manufactured post base —lv-ﬂ i pos H /X_ concrete stem
with cast-in—place post anchor i i _/ ) grade
1= R IRNENY R |
m=i S v .
g 4 o
= -
— ’ P
frost depth Y 1 t{ I

AELANONR I BRI ILPY. NN
size per Table 4 |size per Table 4 | size per Table 4
e

The footings shall be sized p&gable 1.Although the middle diagram showsmai ni mum 120
diameter stem or pier, a narrower stem or pier is acceptable. The diameter of the stem portion
must satisfy the concrete side cover requirements for the embedded anchor as specified by the
manufacturer of the post base or atleast 1 2 0 hegu®@addpted ACI 318 ss. D.8.2 and 7.7.

For the lefthand and middle options above, the elevation of the post to pier connection may be
below grade, in addition to aboxgrade, if ground contact lumber is used and the post base
connector is approvedytthe manufacturer for burial.

The footing and pier material for all options is concrete per Section 2., except that for the right
hand option shown above, in addition to encasing the wood post with concrete, compacted
granular fill may also be used toqvride lateral support for the post.

Wisconsin has approved a piype foundation system that may also be used to support decks.

SECTI ON 3: POSTS ANKOWNESTIONS O1 BEA

Posts must comply with all of the following:
1. The post height, measured fromettop of the footing to the underside of the beam, must be in

accordance with Table 2.
Table 2

MAXIMUM POST HEIGHT
Post Size Maximum Height

4"x4" 6'

4"x6" 8'

6"x6" 14'

2. Any post supporting a beam splice must be a minimunxg"6

This requirerent providet he mi ni mum 30 bearing required
supported byhe column. Note that a single beam may erae ofts plies meet over a smaller
post or adquarteripantsiper foombte @ T. 321.22A of the UDC The posshall also
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be at least as wide as the supported beam.

3. Beams must be attached to posts by the appropriate
to posts is prohibited.

Side bolting of beams to columns is not allowed since this design guideatoaddress
tension perpendicular to grain. Note that an engineered connectar bolted blockthat
provides bottom bearing for the beam would be acceptable.

4. Post <caps, as shown in Figure 2, must betsigepeci fica
used. Attachment must be in accordance with the manufacturer's instructions.

5. It is recommended that cutiends o fpregewaiie.sThesehoul d &
preservéives can be found in the paint department of most hardwarenoeioc e nt er st or es.

Figure 2

POST-TO-BEAM CONNECTIONS

I 2l min e A0 O frEE-

e — *
beam onky Al |- ;
B (] [2F dameter
1 mrough-boiis; at
peam splice,
I h_ provide two bolts
1 | m| | .
S F at 2ach beam end
bEar on nobc— e \
T post for flush
BxE O X5 POE b beam bearing
{posts supporing
peam splcss shall ).
o ExE oy |E dlnME-:-l‘I
(5% actual)
HOTCHED POST POST CaP PROHIBITED COMNECTION

SECTION 4: BEAMS
Beams must comply with all of the following:

1. As shown in Figure 3, the beamispan | ength is meas
does not include the overhangs.

2. Beam size is determined using T@BA or 3B. The depth of flush beams must be greater than or equal to
the joist depth.

3. Beams may overhang past the center of the post up
Figure 3.

4. Where multiple 2x members are used to assemble a,ltbanplies of thebeam must be fastened in
accorance with Figure 4.

Built-up beams shall be fastened per the UDC Fastener Table and footnotes to TableAz221.22

5, Pressureilpreservativeltreated gl ul am lwaiamablear e pern
3. However, a design and plan submission is required during the permit application process.

Figure 3
BEAM TYPES

SOW W NN IN 0%

I |
\ s HEYERNENN
N - beam splice at I - -
beam interior Eost \L joists beam
| [~+— post locations only | -+—— post
ogtional beam span beam span ptional optionay beam span optiona
overhand DROPPED BEAM overhang  overhang FLUSH BEAM overhang

1The maximum length of the overhang is equal to one—fourth of the actual beam span length (0.25 x beam span).
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Table 3A 3
MAXI MUM BEAMI SP ANORBIUGIAS FIRILARCH,", HEM/FIR °, SPRUCE/PINE/FIR
(SPF)”, WESTERN CEDAR, PONDEROSA PINE , AND RED PINE

Joist (Number of Plies)  Beam Sizé + Inches
Span
3x6 3x8 3x10 3x12 | 4x6 4x8 4x10 | 4x12 | (3)2x6| (3)2x8 | (3)2x10 |(3)2x12
(2)2x6 [(2)2x8 | (2)2x1C| (2)2x1z
6'|5'T |6" ™| 8"'" 9'T|é6'M|[8" T rTYyr1ry7r T[99 (12™1|13""
8 |14 |51 7' g'"|5'"| 7' 8"T|9"my6" T 8" T|[10™MI[12™T
10'({4'7 | 57| 6'1 7'T4T e 8t MIer T 7 T[99 [10M™M
23" |4 |5 ™| mYy4v|s5 78 T|5 M6 ™8T [9 T
14131 | 4" 7| 51 6'T|4'"7|(5"'" 7| 6'"T|7"T|5"T[6"T|[7" 1T ] 9""
16" (31 | 47| 5|5 ™Y3' Y5 T 6T T T4 T 6T T 8' "
18 (27 | 3" 4" 5'"713"7|4"1"} 516" |4" T |5"7T[6" 1] 8""

T
Spans are based on 40 psf live load, 10 psf dead load, normal loading duration, wet service conditions, and defl=/360
for main span and L/180 for overhang with a 220 Ib. point load.

2

Beam depth muse equal to or greater than joist depth if joist hangers are used (see Figure 8, Option 3).
3

Incising is assumed.

Design values based on northern species with no incising assumed.
Per Figure 3, Tableg and3A & 3B are intended for decks with a singlsst span bearing on the
beam(s). Free standing decks with three or more beams or {sdgported decks with two or
more beams are not addressed by this design guide.

Table 3B

MAXI MUM BEAMIT SP AN LENGTH FOlR SOUTHERN PI NE

Joist (Number of Plies) Beam Sizé # Inches
Span

(2)2x6 | (2) 2x8 | (2) 2x10| (2) 2x1Z| (3) 2x6 (3)2x8 | (3) 2x10 | (3) 2x12
6' 6' ™1 8'17 ¢4 10™T| 12" 8'T210""1 13™1| 15™1
8' 5'm™1 77 9'1 10" 7' 91 11™71| 13"™1
10' 5'"7[1 6'7T9g 8"'""1T 9' M 6'7T¢g 8'"1 iTo0™1]121""1
12 4 1Y 6" 2 7' 8'" 6'" 1 7' 9" " 10™1
14' 47| 5'"7T9 6'"1 8" 5'7¢ 71 8" 10™1
16' 4''T | 5T 4 6" 7' 5'73 6'"7T|[ 7' 11 9" .
18' 4 5" ( 6" " 7' 5" C 6" " 7' 8' 11

1
Spans are based on 40 psf live load, 10 psf dead load, normal loading duration, wet service conditions, and deflections of
=L/360 for main span and L/186r overhang with a 220 Ib. point load.

2Beam depth must be equal to or greater than joist depth if joist hangers are used (see Figure 8, Option 3).
Per Figure 3, Tables 1 and 3A & 3B are intended for decks with a single joist span bearing on the
beam(s).Free standing decks with three or more beams or ledgpported decks with two or
more beams are not addressed by this design guide.
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Figure 4
BEAM ASSEMBLY

I f a beam is constructed with threeliplies,
attach each outside member to the inside as

shown herein ‘
______________________________________ >

¢ ¢ 16" typical ! ¢
fastener spacing
. - . L]

16d nails or #12 x 3" wood
screws, staggered in 2 rows

ners at each end and at splice ends

SECTION 5: JOISTS

Joists must contp with all of the following:

1. The joistispan |l ength i s measured between the cente
does not include the overhangs. Use Table 4 to determine the joist size based on span length and
joist spacing. See section12ctf | i mits on joist spacing if the deck
composite.

2. See Figures 5 through 7 for joistilspan types.
3. Joists must bear at least 3 inches nominal onto beams, unless joist hangers are used in accordance with
section 7.
Per the UBLC, the minimum joist bearing lengthlisl / Zhdwever joists shall bear on the full width of its supporting
beam

Joists may overhang past the center of the beam up
Provide fulli1dept h 2'x10"brldespekjoists@t intervalstnot exdegdingg f or 2
8 feet + except the blocking can be reduced to 60% of the height if placed above a beam, for
drainage purposes. Attach the blocking or bridging
6. Attach a continuous rinojst as shown in Figures 5 and 7 unless blocking or bridging is provided for
each joist at the beam where a joist overhang begins. Attach the rim joist to the end of each joist with
(3)10d nails or (3)#10 by 37Tinch wood screws.
Note that if the wood guardil design of Figure 24 is used, then a minimum 2x8 rim joist will be required to
accommodate theroperbolting of the 4x4 guard post.

Figure 5§
JOISTS WITH DROPPED BEAM - DECK ATTACHED AT HOUSE

/—optional overhang existing house wall——s—
|} | [

. - - I 1 1L 1L 1L 1 1L 1L 1 1L 1L 1 1
continuous 1 . -~
rim joist E H blocking joist hanger——J
I.i
beam ——m| \
joist ledger board

post

optional joist span
" “overhang” '

1The maximum length of the overhang is equal to one—fourth of the actual joist span length (0.25 x joist span).
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Figure 6
JOISTS WITH FLUSH BEAM - DECK ATTACHED AT HOUSE

beam —-—M

existing house wall—|

Jjoist hanger

\—joist

| | | 1l | |
E--—joist hanger

EOSt_'('j' ledger
eyon board
joist span
|
Figure 7

JOISTS WITH TWO DROPPED BEAMS/FREE-STANDING DECK

(See section 10 for more information.)

2x blocking between joist o
or continuous rim joist S_\ —— oxisting
Contlnuous 1L | | I IL 1L 1L 1L 1L 1L 1L Ir 1L 1L 1L I K I hOl'lllse
— - . wa
rim joist E Vi—— blocking —=y \_..X
beam —m \_ beam —m
f\ joist
[ 1] ¢ | 11 [ post
|~— pOS r_-—-—-
optional joist span optional
overhang' overhang'

The maximum length of the overhang is equal to one—fourth of the actual joist span length (0.25 x joist span).

Table 4 1
MAXI MUM J Ol NIBENGTHA
Joist Spacing Joist Size Douglas Fir/Larch, Southern Pine
(on center) Hem/Fir, SPF”
Without With Over - Without With Over -
Overhang hangs Overhang hangs
2"x6" 9'7 1 8'T1 9''7T 6 8'"MT 7
12 2"x8" 12™1 6 9'7T 5 13™71 1 10™1 1
2"x10" 15™71 8 13™1 7 16™1 2 14™71 6
2"x12 18™10 18™10 18™1 0 18™10
16' 2"x6" 8''T 3 8 1m0 8'"T 7 8'"MT 7
2"x8" 11™11 9'7T 5 11''71 10™1 1
2"x10" 13™1 7 13™1 7 14™1 0 14™10
2"x12 15™1 9 15™1 9 16™71 6 16™1 6
24" 2"x6" 6''T9 6''7T9 7'76 7'76
2"x8" 9'7 1 9'7 1 9''7 8 9''7 8
2"x10" 11™1 1 11™11 11™1 5 11™15
2"x12' 12'71 12" 11 13™71 6 13™71 6

1
Spans are based on 40 psf live load, 10 psf dead load, normal loading duration, wet service conditions, and defle3@&ds of =L

for main span and L/180 for overhang with a 220 Ib. point load.

Incising is assumed.

See Appditix C Table G2 for other wood speciel.diagonal decking or composite decking is

used, closer joist spacing may be necessary.
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SECTION 6: JOI'ST 17T T O 1 BEAM CONNEC

Joists must be attached to beams in accordance with Figure 8 and all of thimépllow
1. Use Options 1 or 2 if joists bear on a dropped beam.
2. Use Option 3 if joists bear at a flush beam; see section 7 for hanger requirements.
3. Mechanical fasteners or hurricane clips must have a minimum capacity of 100 pounds in both uplift and

Figure 8
JOIST-TO-BEAM CONNECTIONS
QPTION 1' DOPTION 2 OPTHOM 3
(3)5d foe nailed o mecharical N
{310 wood screws fastener or L top of beam and joist
{wo on one side, one hurricane clip 1= must be at same
aon the other) " hangerlll elevation
i
o= o .
= &
] b=am * . R

LOprion 1 is not allowed on free—standing decks.
| |

10ption 1 is not allowed on free—standing decks.

SECTION 7: JOIST HANGERS

Joist hangers must comply with all of the following:
1. The joistihanger depth (d, as shown in Figure 9) mu
2. The manufactured width of the joist hanger must accommodate the number of plies being carried.
3. Do not bend hanger flanges to accommodate field conditions.
Unless permitted by the manufacturer.
4. For joist hangers that are fastened to a ledger board, screws which are recommended by the manufacturer
must be used. All other fasteners are permitted to be nails. The number of fasteners and the manner in which
theyare used must be as specified by the manufacturer.
The requirement for screwing joist hangers into the ledger board is to address lateral loads
imposed on the deck.
5. Use joist hangers with inside flanges if clearances to the edge of the beam or |eddelidiate.
6. Cliptrangles or brackets used to support framing men

7. Joists must not frame in from both sides of the same beam. Engineering analysis is needed if more beams
are needed than are shown in Figurés B.

8. Each joist hanger must have the minimum capacity listed in Table 5.
Bottom bearing joist hangers are required because tension perpendicular to grain is not
addressed by this design guide.
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Figure 9 Table 5
JOIST HANGERS JOIST HANGER DOWNLOAD

Joist hanger with Inside fanges

Joist Size NMindmum Capacity, Ibs
=6 500
=8 500
=107 600
Fx12- 700

SECTION 8: LEDGER ATTACHMENTS

General requirements.Ledger boards must be attached to the existing house in accordance with all of the
following and section 9. Compliance is critical to ensure the safety and structural stability of your deck.

1. Theledger board depth must be greater than or equal to
2"x8".

2. The ledger board must be attached in accordance with one of the conditions shown in Figures 11 through 13
N except if metal T ptruasesavere usednnghe hoessl the @ loklovi foro o r

manufatured wood trusses.
3. The existing band board on the house must be capable of supporting the deck. If this cannot be verified or if
existing conditions di f f standingdeckmoranh énginedredtdesignlissreqhiredr e , t he
4. The top of the ledger board and the top of the deck joists must be at the same elevation.
The requirement to locate the ledger board and the top of the deck joists at the same elevation is
intended to awid tripping hazards and ensure proper joist hanger installation. A designer may
wish to change these elevations in order to properly fasteiitterthe dwelling bandboardr
foundationand accommodate eithbaving thedecking leveWwith, or dropped fom, thedwelling
floor no more than 8'lt is acceptable to locate the top of the ledger board even with the decking,
as long as the joist hangers are installed propary decking is fastened to blocking as needed
Wo od | T jamy hemes are constred with wood Figure10: WOOD |
I Tjoists, as shown in Figu
band board, these systems are often constructed with a
mi ni mum 1Tinchithick engin
band board capable of supporting a declka nfinimum
11Tinch EWP or 2x band boar
standing deck is required, as addressed in section 10.

Manufactured wood trussesA met al T pl at eT connect e dgineered drefabricateds ( MP CWT)
strudural component thas designed for each specific application. MPCWT systems that are used in residential

floors are often installed with 824" lumber @ribboh board at the ends of the trusses to tie the ends of the trusses

together (see Detail 1 in Appendix C.). The dhtboard, by itself, is not intended to support the deck ledger and

deck. Installing a residential deck where the floor for the house uses a MPCWT system must be in accordance with a
standard detail preided by the truss designer, a corresponding detaéction 7 of Appendix C, or a full plan

submi ssion N unless the deck is freeistanding as addre

Siding and flashing.Flashing must be installed in accordance with all of the following:
1. The exterior finish, such as house siding, muestrdmoved in the area for the ledger board prior to the
installationof the ledger board.
2. Continuous flashing with a drip edge, as shown in Figure 11, is required at a ledger board that is attached to
woodTframed construct i oflashingGahaihrdstiold @ prevent wateranttusidn wi t h t
due to splash from the deck or due to melting snow and ice.
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SeeSPS321.240f the UDC Commentarfpr a flashing and caulking detail of a door threshold at

a deck

3. Flashing must be @wmatohawvwbshgnar mbs nirehisichness smschn a |
asgavyani zed steel coated with 1.85

ounces of zin
using copper nails only), or stainless ®steel N
manufacturer for this use. Do not use aluminum in direct contact with lumber treated with

preservatives that contain copper, such as ACQ, copper azole, or ACZA.

Figure 11
ATTACHMENT OF LEDGER BOARD TO BAND BOARD OR BAND JOIST

s
exterior sheathin —
g l remove siding at ledger
existing stud wall—= prior to installation
existing 2x or 17 mininw \ continuous flashing
EWP band board with drip edge
- ~ ‘ ——deck joist
floor joist ffE t‘rﬁ__f
F]
E|E \s.__‘_\‘-
il i — 7 ¥" diameter lag screws or
faf £ through-boits
'.l vird > joist hanger
ST
foundation wall——m={. + - 2x ledger board

though-bots
h both
limit
AR leck,
foundation wall—e= - A 2x ledger board
- -u':fh N
Figure 12
ATTACHMENT OF LEDGER BOARD TO SOLID FOUNDATION
/!

S }\ /—to resist corrosion and decay,

this area should be caulked

edge distance per|. .2 £ <4
manufacturer

—— deck joist
concrete or solic—me{ '3
masonry wall

3 diameter expansion
anchors with washers

embedment distanc
per manufacturer

joist hanger
2x ledger board

2016AppCommB-13

0.019
cC per
or m



Figure 13
ATTACHMENT OF LEDGER BOARD TO HOLLOW FOUNDATION

| !
to resist comosion and decay,
/this area should be caulked

edge distance p
manufacturer

T
[
o]
i [T
i E
| —

- — deck joist
[

hollow masonny—et-
wall

I 3" diameter approved
adhesive anchors with
washers

K

embedment distance \ IIII_ _
per manufacturer u'n Y joist hanger

5 JDlock wa I"—Zx ledger board

minimmum

Prohibited ledger attachments.Attaching a ledger board to or through an exterior veneer such as brick or stone, or
to or through a masonry chimney, oradouse overhang + as shown belowet aohibited. In such cases, the deck

must be freeitstanding, as addressed in isdaevedifeup 10. Att
ported by engineering.

Figure 14
PROHIBITED LEDGER ATTACHMENTS

deck
JCiSIT

-—c-n’d'fstone
veneer or
masonry
chimney
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SECTION9: LEGERT BOARD FASTENERS

General requirements.Ledger board fasteners must be installed in accordance with this section. Placement and
spacing must be in accordance with Figure 15 and Table 6. Only the fastener types listed here are approved for use;

lead ahors are prohibited. Adequacy of connections may be verified by local inspectors

Figure 15
LEDGER BOARD FASTENER SPACING AND CLEARANCES

o stagger fasteners
NIE / in 2 rows See Figure 11 for band-

board fastener spacing.
/ 5.5" min. for 2x8*

See Table 5

) © (©) *Distance can be reduced to 4.5"
5" max. k S 6.5" min. for 2x10 if lag screws are used or bolt
© © dfl © © 7.8"min. for2x12  spacing is reduced to that of
| \ lag screws to attach 2x8
) —— \’ ledgers to 2x8 band joists (1/2"
s Iedger_/ "\ Iaa\r?crs’zrrev\:’/i.ﬂ:hvl;l;-sb:;tr, o 3/4" min. ;ag::i \(n"/asxhersa :otjc;);:rfnitted)
The minimum vertical separation between fastenersbig 18 0 . SSdhaow Toamaximaim
horizontal spacing.
Table 6 123
LEDGER BOARD FASTENER SPACING, ON CENTER "
Joist Span: less than or equal to
Fastener Band Board
6' 8' 10' 12' 14 16' 18'
Lag screws 1" EWP 24" 18’ 14" 12 10" 9" 8"
11/8 EWP 28' 21" 16" 14" 12 10 9"
2x Lumber 30" 23" 18’ 15' 13’ 11" 10"
ThroughtE 1" EWP 24" 18" 14" 12 10 9" 8"
11/8 EWP 28' 21" 16" 14" 12 10 9"

2x Lumber 36" 36" 34" 29" 24" 21" 19'
36" 36" 29 24 21" 18" 16"

Throught Bo

. 2x Lumber
1/2" stacked wash
4,9
ers

Adhesive anchors 32 32 32 24" 24" 16" 16"
1
These values are valid for deck ledgers consistirgoafglasfir/larch, hem/fir, or southern pine; and for band boards consisting of

Douglasfir 1 | ar c h, hemi fir , spruceipineifir , southern pine, or engine

2
Where solidisawn pressureipreservativeltreated Udthickkood #traciyralr s ar e att

panel band joist or structurabmposite lumber including laminated veneer lumber), the ledger attachment must be designed in
accordance with accepted engineering practice. These tabulated values are in accordance with that practice and a0@ fizsed on 3
and 350 Ibs for "land

3 1 1/8' EWP rim board, respectively.
The thickness of the sheathing over the band board must not exceet 15/32

4
The maximum gap between the face of the ledger board and face of the wall sheathihg is 1/2

5
Wood structural panel sheathing, gypsum board simggtbr foam sheathing is permitted between the ledger board and the band board.
Stacked washers are permitted in combination with wood structural panel sheathing, but are not permitted in combirmpfisunvith
board or foam sheathing. The maximum dis&abetween the face of the ledger board and the face of the band bdard is 1

2016AppCommB-15



ThroughTbobughi bolts must have a diameter of 1/2 inch.
to 9/16i nches i n diameter. Throughibolts must be equipped
should be tightened 6 to 12 months after tmesion due to drying and wood shrinkage.

Expansion anchors Expansion or adhesive anchors must be used for attaching a ledger board to a concrete or

solid masonry wall, as shown in Figure 12. The bolt or threaded rod of expansion anchors must haetea dia

of 1/2 inch, which in some cases may result in needing
be installed in accordance with the manufacturer's instructions and must be equipped with washers.

Adhesive anchorsApproved adhesive anchorsi t h a 1/ 2 inchidiameter threaded rod
aledger board to hollow masonry, as shown in Figure 13. Examples of approved adhesive anchors include the

Epcon Acrylic 7 by I TW Ramset/ Red He aaalsogernmitedtwithe HYT 20 by
concrete orsolid masonry installations. Adhesive anchors must be installed in accordance with the
manufacturer's instructions and must be equipped with washers. Adhesive cartridges should remain on the

jobsite for inspector verificain.

Figure 16
LAG SCREW
: )
=l

r': HN]F
screw must penetrate beyond
1‘}“ shank length must extend through band board a minimum of 37

(no threads) existing band board

Lag screws.The diameter, length, and shank of lag screws must comply with Figure 16. Lag screws must be
equipped with washers and be installed in the following sequence:

1. Dri || a 1/ 2 inchidiameter hol erpilathoeimtethé edger board
s o | i d Ttienanaterial of the existing house.
2. Insert the lag screw through the ledger board and into the pilot hole by turning. Do not drive with a hammer.
Use soap or a woodicompatible lubricant if needed t
3. Tighten each |l ag screw snugly, but do not overitigh

Other screws may be used with proper engineering that is equivalent to the options above.

SECTI ON 10: FREET STANDI NG

A deck that i s fr e ¢the exteroomndll ofithe existing ouse totsuppott veltidGaldzoads. Instead,

an additional beam is provided at or offset from the existing house wall, as shown in Figure 17. If the edge of a deck
footing is closer than 5 feet to an existing exterior houak, whe footing must bear dhe same elevation as the
exising wall footing as shown in Figure 17. For a house with a basement, a cylindrical footing (caisson) is
recommended to minimize required excavation at the basement wall.
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Figure 17
FREE-STANDING DECEK

Zx blocking
=
\\ ==

Jolst ovehang

|-=p—— Exi5ting house
foundation wail

less Man 5, lolngs
LSt be at same evation
a5 =xising houss foating

SECTION 11: LATERAL JPPORT

A deck that is more than 24 inches above grade must resist lateral loads in accordance with the:following

Diagonal Bracing.Provide diagonal bracing both parallel and perpendicular to the beam at each post as shown in
Figure 18. Where parallel tbe beam, the bracing must be bolted to the post at one end and to the beam at the other.
Where perpendicular to the beam, the bracing must be bolted to the post at one end and to a joist or blocking between
joists at the other. Where a joist does najralvith the bracing location, provide blocking between the adjacent

joists.

Exceptions: Bracing is not required perpendicular to the house for a deck that is attached to the house with both a
ledger board under sections 8 and 9 and the connection specifien ei t her Fi gure 19 or 20.
that is attached to the house as specified in Figure 21, bracing parallel to thenaguse omitted at the beam

adjacent to the house. All bracing may be omitted for a deck which is attached taigeeih@ccordance with

sections 8 and 9 or Figure 21 and which has all of its decking installed at a 45 degree angle to the deck joists.

If the deck surface is greater than 24" above grade at any point, then lateral support is required.
If the diagonal bacing method is chosen, individuahdonal braces may be omitted where due

to terrain there is not 2' of vertical clearance between the bottom of the wood post and the
underside of the braced beam or joist.
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Figure 18
DIAGONAL BR ACING REQUIREMENTS

— provide blocking when
joists do not align
with posts

1[

NS | :
2 f

joist at post
2x4, typical (1) 3/8" diameterJ locations
thru-bolt with
washers, typical

°

14'-0" maximum

BRACING PARALLEL TO BEAM BRACING PERPENDICULAR TO BEAM

Figure 19
TENSION-TIE CONNECTION, WITH LEDGER BOARD

floor joists—

parabisl to I|II — end joist or first
deck joists \ I /_"sudemlst =

—J ™ —
[ Iy I —
1 I = |
F=f—
- ]
=, = ==t install tension-
e to underside
L1111 of outside and
..... — e first inside joists
\_ on each side of
tension-tie fastened deck
per manufacturer
¥ lap screw

Tensioniti e Termsigntiesyifaiged instead.of perpendicular bracing as described above, must
complywi t h al | of the foll owing, but are not permitted
1. The deck joists and flagoists must be parallel.
2. At least 4 ties must be installed, at the end joist and first inside joist aerdabf the deck as shown in

Figur e 19. A set of tensionities must be installed
multiTlevel deck.
3. Approved tensionities includemtBemhsoBaSTITEangTr dm
4. The minimum capacity of each tensionitie is 750
5. Tension ties which are not avai |lranermbeneiseparaing@e 18 5
tesion tie and the preservativeilitreated |joist. Th

location by its manufacturer.

6. Tensionities must be attached tiththanmeufaciutred'sr si de of

instrud i ons . Te n baattathed to thesextariar svall with lag screws as shown in Figure 19. Lag

screws must penetrate a minimum of 3 inches into
7. Where attaching to a concrete wall, lags screws may be replaced with admesipansion anchors and

a 1/2 inch threaded rod, with a withdrawal capacity of at least 750 pounds. The anchor must be installed

in accordance with the manufacturer's instructions.
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Figure 20
HOLDI DOWN TENSI ON DEVICE, WITH LEDGER B

V—
floor sheathing nailing at bioid dewn or similar
6" maximum on center to x -
joist with hold down % TBnaidn devics
2 e &—
1 1 1 ]
P F ¥+ +—al Y + + +
| + + | IR + + ]
0
J‘ 2 = \ :
floor joist deck joist
)\l
Hol di down t emoil dm dodevni ¢esmsi on devi ces, if used instead

above, must be provided in at least 2 locations per deck, and each device mustshave anwa b | eT st ressT de:
capady of at least 1,500 pounds.

Freeistanding deck Altachthedack'sirimgoisttto the existng hosse exterior wall as shown

in Figure 21 for a freeistanding deck, i f diagonal br a
wall must be sheathedwt h mi ni mum 3/ 8 inch wood structural panel s
fastening to an existing band joist or wall stud; and use expansion or adhesive anchors if fastening to concrete or
masonry. Do not attach to brick veneers. Verifg ttondition in the field prior to utilizing this method. Fasteners

must be 16 inches on center and staggered in 2 rows. Flashing over the rim joist is required and must be installed in
accordance with the flashing provisions in section 8.

Figure 21

ATTACHMENT OF FREET STANDI NG DECK TO HOUSE FOR
SUPPORT

—Nrr . o
exterior sheathing X Ir:cn;ct)i\éi su:_llng a? fim Jo's.t
min. thickness = 3/8" / prior to installation
continuous flashing extending
existing wall stud, band ———s= past rim joist fasteners

joist, or concrete or yd 1 1] ]
masonry foundation wall

H
swiis|

fasteners @ 16" o.c. s
staggered

T

i
tH

\ rim joist

o [ beam & post ————m=|
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SECTION 12: DECKING

Al'l decking materials must be wood or a woodiplastic c
1. Wood decking must bea2zpaniPaébegd deckimngil Qoar ds.
Woodi plasticicomposite sizes must be in accordance

decking may be used if it is approved by a professional testing organization for supporting a live load
of 40 psf and is installedccording to the manufacturer's instructions.
2. Decking must be attached in accordance with Figure 22, and may be placed at an angle of 45 to 90
degrees to the joists unless disallowed in the manufacturer's instructions. If the decking is wet, place
itwit h no gap so that after drying, a ?Tinch gap iIs ¢
Typically an1/8" gap will develop aftewet treatedlumber dries outEngineered fiden
deck fasteners majsobe usedut notif diagonal decking is used to satisfy the
requirement for lateral kacing of section 11.
3. Decking may overhang a joist by up to 3 inches unless disallowed in the manufacturer's instructions.
4, The centeritolcenter joist spacing may be up to 24
16 inches f or wodedkingunless dpeécified otlerwisgathe manafacturer
5. Each wood decking member must bear on a minimum of 4 joists or intermediate blocking between joists.

Providing 4 supports per piece of decking will provide a stiffer deck floor, but per the UDC
adopted NDS for repetitive member joist design values and the ALSC standard foatgohn
decking, only three supports are requirédr diagonal decking, intermediate blocking will
typically be required at the corners of the deck.

6. Placement and attachmten o f woodT1plastic composites mu s t be i
manufacturer 's instructions.

7. Attach the decking to the rim joist in accordance with Figure 23.

Unless engineerin daiaOPrO\_/idedor spanrated 5/4" decking is used, the following tabkesel
onthe International Residential Code provides acceptable deck $pawsod decking:

Nominal Wood Thickness Maximum OrCenter Joist Spacing
Perpendicular to Joist Diagonal to Joist
1-1/4" 16" 12"
2" 24" 16"
Figure 22 Figure 23
TYPICAL DECKING RIM JOIST CONNECTION

2x4, 2x6 or five
quarter board

joists —secure decking to top of rim joist with
(2)8d nails or (2)#8 T\ /10 hreaded nails or #10 x 3
screws at each joist | [ minimum wood screws @ 6" o.¢.
|

L attach rim joist to end of each joist with
(3) 10d threaded nails or (3) #10 x 3"

[ minimum wood screns

L im joist
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SECTION 13: GUARD AND POSTS

All open sides of a deck area that is more than 24 inches above grade + at any point within 36 inches beyond
the edge of the deck = must have a guard that complies with Figure 24 and with all of the following:
1. Required horizontal guards shall not have opgsifrom the walking surface to the required
guard height which allow passage of a sphere 4 inches in diameter, when applying a force of 4
pounds.
The correcimaximum guard openinger SPS 321.04f the UDCis4-3 / 8 0
2. Required guards at stairs shall naté openings which allow passage of a sphere 4 3/8 inches in
diameter, when applying a force of 4 pounds, other than the triangular opening at the side of an open
stair formed by the riser, tread, and bottom rail of a guard, which shall not allow pakaag@oh
sphere, when applying a force of 4 pounds.
3. Wet lumber must be spaced such that when shrinkage due to drying,acompliant opening

is mairtained.

4. Rope, cabl e, or a similar nontrigid unganther i al may
maximum openings of 3 1/2 inches and with vertical supports no more than 4 feet apart.

5. The guard and posts must withstand a 2001 pound | oad

6. Guardiinfildl components, such ashofizantallyspgpleed, s and pane
perpedd i cul ar | oad of 50 pounds on any oneifootisquare

7. Woodiplastic composites of equivalent di mensions
elements shown in Figure 24 if the manufacturer's instructions peisitgé.

Figure 24
GUARDS

L 6" maximum = | 2

: - - x2 baluster

4x4 post, min. guard cap: 2x6, five—quarter board or
/_ equal wood—plastic composite

T 7 |

" 2x%4 rail runners

BN fastened to guard post

with (2)8d nails or

(2)#8 wood screws

o
i
L5}
Y
Y
XX

36" minimum

attach baluster to rail
H runners with (1)#8 wood
screw or (2)8d nails

Y |-

]

(2)" diameter through—f— t T ®
belts and washers 5‘—"‘-@ S @

*—2" min. top & bottom

Figure 25
Guard posts.Guard posts must be attached to the deck structure in =
accordance with all of the following: POST NOTCHING PROHIBITED

Notching guard posts, as shown in Figure 25, is prohibited.
1. Notching guard posts, as shown in Figure 25, is prohibited.

2. Hol d71 d o wms mwshlaveoa minimum capacity of 1,8C

pounds
3. Guard posts may be attached to either side of the end joist or rin

joist.
4. Bolt holes for a post must be at least 2 inches from the wood edg
least 2% inches apart, and no more than 5 inches apart

5. Hol di down anchors, as shown i
to attach the guard post to the end joist and rim joist, respectively.
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SECTION 14: STAIRS

d d I h all of th Figure 27
Stair dimensions.Stair dimensions must comply with all of the : - -
following: TREADS AND RISERS
1. The minimum width of a stairway is 36 inches.
2. Handrails and associated trim may project a maximum ¢
1/2 inches into the required widtat each side of the — tread
stairway. The minimum clear width at and below tl 9" min. 1
handrail, including at treads andnttings, cannot be less Wl r ¢ 4" diameter
than 31 1/2inches where a handrail is installed on one s g- | . { sphere shall
and 27 inches where handrails are provided on both side mak}_ not pass
3. Stair geometry and openings must be as shown in Figure  jeqr [—riSEr
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